are unlikely to be meaningful, irrespective of issues of implementation quality. Some of the main parameters of variation between projects reported in the literature are described subsequently and summarized in Table 1. (1) Studies were located in many different curriculum areas or subjects, suggesting that peer assessment is potentially applicable to virtually all areas. (2) The objectives specified for or implicit in projects varied in number and type. For example, some projects aimed to save staff assessment time or other costs (often when confronted with greatly enlarged classes), while other projects aimed to add value in terms of cognitive, metacognitive, or other gains for participants. (3) Allied to the preceding, a general purpose or focus could often be identified: a summative orientation, a formative orientation, or both. (4) A wide range of products or outputs were subjected to peer assessment, including test performance involving scoring and grades. Marks or grades were also applied by peers to products such as writing or presentations. Detailed open-ended assessment and feedback were more frequently applied to continuous writing, oral/audiovisual presentations, group work projects, and other skilled professional behaviors. (5) The relationship of the peer assessment to "official" staff assessment varied. In some projects, the previous staff assessment continued unchanged, and the peer assessment was clearly supplementary (often intended to formatively add value). In other projects, the peer assessment functioned as a substitute for part or all of the previous staff assessment (although in the latter case, quality assurance checks were usually still made by staff on a sampling basis). (6) Associated with the preceding was whether the peer assessment contributed to the assessee's yearly or overall official degree grade or grade point average. (7) The directionality of peer assessment also varied. It could be unidirectional (assessor to assessee), reciprocal, or mutual. (8) Even in cases in which mutual peer assessment operated, anonymous assessment was still possible, the assessee remaining unaware of the source of any particular peer assessment. (9) Associated with the preceding was variation in degree of personal contact.
For example, when assessing written products, personal contact between assessor and assessee is not necessary, and feedback can be written (including by e-mail). (10)Year of study between assessor and assessee also varied. Although most peer assessment occurred between students in the same year of study, some studies of peer assessment of professional skills and behaviors cut across years. In courses with many mature students, the ages and life experiences of the participants could prove very different, even in a "same year" project. The few cross-year studies were likely to place the more advanced students in the role of assessor and to involve unidirectional assessment. (1 1)Even within the same year of study, students can be matched to ensure an ability differential so that the more expert students assess those less expert. Such an arrangement was little reported, however. Indeed, little attention was paid in the literature to the relative ability of the assessor and the person assessed, although presumably this might need to be controlled for 251 The study of Falchikov (1995a) is summarized here. The objectives of the project were to improve the quality of the learning process, sharpen critical abilities in students, and increase student autonomy. The subjects were 13 human developmental psychology students (12 women and 1 man; mean age approximately 21 years) in the third year of a 4-year undergraduate course in biological sciences.
First, students carried out an individual exercise. They visited the library, selected from any relevant journal an experimental study on any topic in preadolescent development of interest to them, summarized it, and suggested what experiment might be fruitfully carried out next. They were aware they would be required to make a 10-minute oral presentation to the group on the basis of this, using visual aids and handouts as appropriate. They were then told they would be required to conduct a peer assessment of the presentations and asked to consider the qualities of good and bad presentations. From this, a composite checklist of qualitative assessment criteria was developed. Each student was also asked to identify the best and weakest feature of each presentation. Presentations were also to be awarded a mark out of 20, and the aggregate of these marks was to carry equal weight with the staff assessment of each presentation toward the coursework grade for the presenter.
Peer marking was conducted anonymously, but detailed peer feedback was given orally to the presenters by both students and staff. The students also completed an evaluative questionnaire about the peer assessment exercise. Aggregate peer marks were very similar to staff marks, "overmarking" being slightly more frequent than "undermarking." Detailed feedback on the agreed criteria was both global and specific (relating to the whole presentation or part of it). Much less agreement about the strongest and weakest features of presentations was evident, but there was less variety and thus more agreement about weaknesses.
The students' subjective responses to the procedure emphasized its fairness (assessment by a greater number of people) and the formative utility of detailed feedback. Least-liked features included social embarrassment (particularly with respect to identifying weaknesses) and the cognitive challenge (and strain) of the exercise. Traditional staff assessment was characterized as less informative, less effortful for students, and more "accurate." It was concluded that the objectives of the project were largely met. The author noted that social embarrassment might prove to be a greater problem in small groups of long standing than in large, newly constituted groups. This was the first experience of peer assessment for these students, and further experience might improve acceptance and stabilize reliability of marking even further. This study is of interest for its combination of "quantitative" and "qualitative" peer assessment. The use of aggregate peer marks obviously defends against the impact of singular rogue scorers.
In terms of the typology of peer assessment, this project was an example of a same-year, bilaterally quantitative and qualitative, in-class, compulsory, supplementary, mutual group peer assessment system in oral presentation skills in psychology. It was targeted on cognitive and affective gains, contributing to official grade, with quantitative aspects anonymous and qualitative aspects public and face to face without extrinsic reinforcement. Since all participants assessed all other participants, matching by ability did not occur. The project illuminated some of the psychological processes and mechanisms operating.
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Theorizing About Peer Assessment Problems Given the many different types of peer assessment, establishing a single overarching theory or model of the process seems likely to be difficult. It is rendered even more difficult by the origins of the literature in a multiplicity of subject specialties with very different theoretical perspectives or a reliance on "commonsense" interpretations. As Patterson (1996) has pointed out, the curriculum paradigm, objectives, and ethos are likely to inform perceptions of the purpose of peer assessment. Beyond this, Fry (1990) noted that Aptitude Treatment interactions can be expected and that what are construed as advantages and disadvantages will vary according to the values, objectives, and capabilities of each participant.
One might expect a theory of peer assessment to draw on social constructivismthe joint construction of knowledge through discourse and other interactivity-even when assessor and assessee have no face-to-face contact. Communication and social skills seem to be implicit. The need to communicate the assessment to another should create purpose and accountability, the language for this purpose both leading and following the assessor's internal thought processes, as proposed by Vygotsky (1978) . The Vygotskian concept of scaffolded learning (partially supported by a more competent other) might also be involved. This would presumably depend on whether the peer assessor merely identified weaknesses in the assessed work or also identified strengths or suggested how the work could be improved.
Reciprocal same-ability peer assessment, between partners who are equally but differently competent, seems to fit better into the Piagetian model of cognitive conflict. This has relevance to cooperative work groups of similar ability but heterogeneous opinions. The Vygotskian, Piagetian, and other theoretical paradigms relevant to various forms of peer-assisted learning are discussed further in Topping and Ehly (1998). In fact, the literature features many hypotheses about the mechanisms through which peer assessment might create its effects, although direct tests of their validity are still scarce. They are discussed here by domain: cognition and metacognition, affect, social and transferable skills, and systemic benefits.
Cognition and Meta-Cognition
For the assessor. Peer assessment is reflexive. The expression learning by teaching, frequently applied to peer tutoring, might become learning by assessing in the current context. Assessment involves interrogating the product or output, evaluating it in relation to intelligent questions at a macro and micro level (Graesser, Pearson, & Magliano, 1995) . Training in peer assessment seeks to develop this capability of asking intelligent, adaptive questions.
Peer assessment also involves increased time on task: thinking, comparing, contrasting, and communicating. Van Lehn, Chi, Baggett, and Murray (1995) suggested that peer assessment involves the assessor in reviewing, summarizing, clarifying, giving feedback, diagnosing misconceived knowledge, identifying missing knowledge, and considering deviations from the ideal. These are all cognitively demanding activities that could help to consolidate, reinforce, and deepen understanding in the assessor.
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Chi (1996) distinguished among corrective feedback, reinforcing feedback, didactic explanations, and suggestive feedback. Giving simple correctional feedback (which only identifies an error and/or supplies the correct answer) challenges the assessor and the assessee minimally. Assessors should be trained to question, prompt, and scaffold rather than merely supply a notionally right answer.
For the assessed. When the criteria for assessment have been discussed, negotiated, used in practice, and clarified by all participants, greater clarity concerning what constitutes high-quality work is likely, which focuses assessee (and assessor) attention on crucial elements. Access to concrete examples of assessed work can also help students articulate the attributes of good and poor performance and promote the development of a vocabulary for thinking about and discussing quality. Peer assessment also involves norm referencing: enabling a student to locate himself or herself in relation to the performance of peers and to prescribed learning targets and deadlines. More accurate self-assessment might help avoid the adverse effects of overestimation or underestimation. Peer assessment might also reveal the next small step(s) needed to improve quality.
Peer assessment also makes available swifter feedback in greater quantity. In the event of misconception, it might prevent consolidation of confusion and the compounding of error upon error. Even where assessed products show no drastic misconceptions, peer feedback could prompt higher order or better quality thinking. Feedback is known to be associated with more effective learning in a range of settings. It yields higher rates of productive time on task and reduces cumulative error (Bangert-Drowns, Kulik, Kulik, & Morgan, 1991; Crooks, 1988; Kulik & Kulik, 1988; Natriello, 1987) . While peer feedback might not be of the high quality expected from a professional staff member, its greater immediacy, frequency, and volume compensate for this.
However, feedback is useful only when recipients act upon it. This has implications for the training of assessees. Simple summative, correctional, or didactic feedback is associated with much lower effect sizes than open-ended, suggestive, and formative feedback. Confirmatory or corroborative feedback is also important, since one might be correct without knowing whether or why one is correct. Different types of feedback can have different effects on different students. For example, there is some evidence that while instructor feedback is beneficial for students at low skill levels, it can be detrimental for students at high levels of skill (Teekell, 1989) . There is also evidence that males and females respond differently to positive and negative feedback and differently to feedback from adults and peers (Dweck & Bush, 1976; Henry, 1979) .
Overview. In a review of the wider literature on peer-assisted learning, Topping and Ehly (1998) noted that, cognitively, peer assessment might create effects by increasing a number of variables for assessors, assessees, or both. These variables could include levels of time on task, engagement, and practice, coupled with a greater sense of accountability and responsibility. Formative peer assessment is likely to involve intelligent questioning, together with increased self-disclosure and, thereby, assessment of understanding. Peer assessment could enable earlier error and misconception identification and analysis. This could lead to the identification of knowledge gaps and to the engineering of their closure through explaining, 255 Affect Both assessors and assessees might experience initial anxiety about the process. However, peer assessment involves students directly in the learning process and may promote a sense of ownership, personal responsibility, and motivation. Giving positive feedback first might reduce assessee anxiety and improve acceptance of negative feedback. Peer assessment might also increase variety and interest, activity and interactivity, identification and bonding, self-confidence, and empathy for others.
Social and Transferable Skills
Peer assessment can develop teamwork skills and promote active rather than passive learning. It can also develop verbal communication skills, negotiation skills, and diplomacy (Riley, 1995) . Learning how to give and accept criticism, justify one's position, and reject suggestions are all forms of social and assertion skills. Student practice in peer evaluation could facilitate subsequent employee evaluation skills (Marcoulides & Simkin, 1991) . Some projects specifically target peer assessment of transferable professional skills.
Systemic Benefits
Peer assessment can give students greater insight into institutional assessment processes (Fry, 1990) . Students might thus develop more confidence in these processes and greater tolerance of the inevitable difficulties of discrimination at the margin. Alternatively, if institutional assessment procedures are inadequate, greater awareness of this among students could generate a positive press toward improvement. It has been contended that peer assessment is not costly in terms of teacher time and that peers are in ready supply (e.g., Fry, 1990 ). However, other authors (e.g., Falchikov, 1986) caution that there might be no saving of time in the short to medium term, since establishing good-quality peer assessment requires time for organization, training, and monitoring. If the peer assessment is to be supplementary rather than substitutional, then no saving is possible, and extra costs or opportunity costs will be incurred. However, there might be metacognitive benefits for staff as well as students. Peer assessment can lead staff members to scrutinize and clarify assessment objectives and purposes, criteria, and marking scales.
Disadvantages
Some authors have reported disadvantages or problems with their implementation of peer assessment (e.g., McDowell, 1995). Poor performers might not accept peer feedback as accurate. Students might not be willing to accept any responsibility for assessing their peers, especially initially, in a small socially cohesive group or if they see it as substitutional (Falchikov, 1995a) . Byard (1989) noted that student groups can be inhibited and constrained, and the use and abuse of peer power relationships should be monitored. Thus, peer assessment is not a universal panacea or necessarily a cheaper alternative to traditional assessment, although it might yield added value. Those new to peer assessment might also be concerned about issues of reliability and validity, to which we now turn. However, it should be noted that traditional assessment by tests or examinations, with multiple-choice and/or essay questions, is itself of doubtful reliability and validity, even for assessing surface learning of information (e.g., Newstead & Dennis, 1994).
Reliability and Validity of Peer Assessment
Thirty-one studies considered the reliability of peer assessment in higher education, most frequently through a focus on scores and grades awarded by peers rather than through a focus on more open-ended formative feedback. This was true even when the product to be assessed was a conceptually rich piece of original writing or an oral presentation as opposed to a simple test. The reason is doubtless that comparing quantitative indices is easy but raises other concerns. Furthermore, many purported studies of "reliability" appear actually to be studies of validity. That is, they compare peer assessments with assessments made by professionals rather than with those of other peers or the same peers over time. However, as Devenney (1989) pointed out, the role and function of teacher assessment might differ from that of peer assessment, so high reliability might not actually be necessary. Studies finding high reliability and low reliability are now considered separately in turn. (Mathews, 1994; Mockford, 1994) . Again, student acceptance seemed unrelated to actual reliability (e.g., Hendrickson, Brady, & Algozzine, 1987). Mockford (1994) found good reliability for an overall peer mark but not for separate detailed components. Mowl and Pain (1995) found reliability unsatisfactory, despite training the participants, involving them in criteria generation, and supervising them carefully.
High Reliability
Self-Assessment Versus Peer Assessment
In self-assessment, Falchikov (1986) found younger students tended to be less reliable. More able students tended to undermark themselves, and average students tended to overmark themselves. Self-assessments were more reliable than peer assessments. However, Stefani (1994) found peer assessment more reliable. Saavedra and Kwun (1993) found outstanding students were the most discriminating peer assessors, but their self-assessments were not particularly reliable (cf. Hughes & Large, 1993a , 1993b ). Shore, Shore, and Thornton (1992) found construct and predictive validity stronger for peer than for self-evaluations and for more easily observable dimensions than for those requiring inferential judgement. Furnham and Stringfield (1994) reported greater reliability in peer assessments by subordinates and superiors than in self-assessments. Wright (1995) found that self-assessment generally yielded lower marks than peer assessment but less so in a structured module than in a more open-ended one. Lennon (1995) found a high correlation between peer assessments of a piece of work (.85) but lesser correlations between self-assessment and peer assessment (.61-.64). However, correlations between tutor assessment and self-assessment were even lower (.21), and those between tutor and peer assessment were modest (.34-.55). Self-assessment was associated with undermarking and clustering at the median. Summary Almost all of the 31 studies of the reliability and validity of peer assessment compared marks or grades, even for conceptually rich and various products. The majority of studies (18) suggest that peer assessment is of adequate reliability and validity in a wide variety of applications. However, a substantial minority (7) found the reliability and validity of peer assessment unacceptably low in particular projects. Peer assessment seems generally more reliable than self-assessment, but the two methods have some different sources of variance. Acceptability to students varies and is not a function of actual reliability. Of course, studies reporting low reliability might be intrinsically less likely to be published. There is a need for reliability and validity studies of detailed formative peer assessment (although Falchikov, 1995a Falchikov, , 1995b , involved this to some extent, and such a study is in at hand-Topping, Smith, Swanson, & Elliot, 1998).
The core of this review is subdivided according to the type of product that was peer assessed. Of the many options for subdivision, this seemed likely to be the most useful to the reader. The next six subsections of the review consider the literature on peer assessment through tests, marks, or grades; oral presentation skills; writing; group projects; professional skills; and computer-assisted peer assessment. Within the first three of these sections, descriptive studies are briefly mentioned initially before more detailed consideration of outcome studies. 
Outcome
An early landmark study by Falchikov (1986) involved 48 biological science students in discussion and development of essay assessment criteria. They felt that the peer assessment process was difficult and challenging but that it helped develop critical thinking. A majority reported increased learning and better selforganization while noting that the process was time consuming. Hendrickson, Brady, and Algozzine (1987) compared individually administered and peermediated tests, finding scores significantly higher under the peer-mediated condition. The latter was preferred by students, who found it less anxiety provoking.
Peer assessment was applied to tests and to midterm and final exams by Ney (1989) . This resulted in improved mastery of the subject matter and better classroom attendance. Watson (1989) found that after the introduction of peer assessment in one set of seminars, average marks were higher in the next set. Stefani (1994) had students define the marking schedule for peer-assessed experimental laboratory reports and reported learning gains from the overall process. The reciprocal group peer assessment researched by Mockford (1994) involved an overall evaluation followed by each group member assessing a specific aspect of the process design work of the other group in more detail. Participants reported learning benefits and greater clarity regarding assessment criteria.
A further application of her peer feedback marking scheme was conducted by Falchikov (1995a Falchikov ( , 1995b ; see the case study described earlier). Catterall (1995) had multiple-choice and short essay tests peer marked by 120 marketing students. Learning gains from peer assessment were reported by 88% of participants, and an impact on the ability to self-assess was reported by 76%. Hughes (1995) had first-year pharmacology students use a detailed model marking schedule. Their subsequent performance in practicals increased in comparison to previous years, whose ability on entry was identical. 
Description
Peer assessment of undergraduate oral presentations has been described in mathematical modeling (Earl, 1986 ) and pharmacology (Hughes & Large, 1993a , 1993b ). Wisker (1994) used the method in tutorless syndicate or peer groups, while Freeman (1995) compared assessments by groups of peers and faculty members.
Outcome
Heun (1969) compared the effect on student self-concept of peer and staff assessment of four public speeches given by students in a basic speech course. Relative to a control group, peer influence on the self-concept of students reached a significant level for the final speech, while instructor influence was nonsignificant across all four speeches. Mitchell and Bakewell (1995) found that peer review of oral presentation skills led to significantly improved performance. Williams (1995) used peer assessment of oral presentations of critical incident analysis in undergraduate clinical practice nursing. Assessment criteria were debated at length with the students. Participants felt that learning was enhanced and that the experience was relevant to peer appraisal skills in future work settings. Gains in trust and confidence in self and others were also identified, along with the development of a greater sense of responsibility.
Summary
In addition to improvement in marks and perceived learning (Falchikov, 1995a (Falchikov, , 1995b Watson, 1989) , the relatively few outcome studies of peer assessment of presentations have found improved confidence and better presentation and appraisal skills. As yet, there are insufficient studies from which to draw any conclusions about the kinds or quality of feedback that might be most productive.
Peer Assessment of Writing
Descriptive Although research in this area commenced early (e.g., Ford, 1973; Strickland, 1975) and is now voluminous, much of the relevant literature is descriptive. Peer assessment of writing, usually on a reciprocal basis, has been described in college composition seminars (Lewes, 1981; Orpen, 1982 Graner (1985) compared the effect of peer assessment and feedback in small groups with that of assessment of another's work alone using an editorial checklist. Both groups then rewrote their essays, and final grading was by staff. Both groups significantly improved from initial to final draft, and no significant difference was found between the groups. This suggests that practicing critical evaluation can have generalized effects on the evaluator's own work, even in the absence of any external feedback about the individual's own work. Perhaps time on task is a significant factor. Zhu (1994, 1995) investigated university freshman composition classes (N = 169) over one 15-week semester. Teacher-student interactive conference training was associated with more and more active and better quality peer feedback and with improved student attitudes toward peer revision and writing in general. However, the quality of writing done after peer revision did not differ significantly between groups.
Outcome studies of peer assessment of writing in ESL contexts are now considered together. Chaudron (1983) compared the effectiveness of teacher feedback, ESL peer feedback, and feedback from peers with English as their first language. Revised compositions were assessed for content, organization, vocabulary, language use, and mechanics. Students in all conditions showed a similar 261 Summary Peer assessment of writing is found in a wide range of subjects. Several studies have considered ESL applications. Peer assessment appears capable of yielding outcomes at least as good as teacher assessment and sometimes better. Formative feedback has been oral, written, and oral and written combined. There is some evidence that peer assessment without personal interactive feedback can be equally effective. As early as 1981, Fineman had used peer assessment of group work with business administration undergraduates. Montgomery (1986) provided an interactionist process analysis of small-group peer assessment. Falchikov (1988) used self and peer group process assessment questionnaires to help promote competence, confidence, creativity, coping, and cooperation in a four-person group film-making project. In a related study of psychology students (Falchikov, 1993) , group members and the lecturer negotiated self-assessment and peer assessment checklists of group process behaviors. Task-oriented behaviors proved easier to rate reliably than prosocial group maintenance behaviors. Usher (1990) described peer assessment of communication skills in undergraduate group work in mathematical modeling. Johnson (1993) had advertising research students in project teams develop and use a peer assessment instrument, which enabled the instructor to compute numerical scores from qualitative evaluations. Abson (1994) had marketing research students working in self-selected tutorless groups use a simple 5-point rating scale on four criteria (cooperation, ideas, effort, and reliability). A case study of one group suggested that peer assessment might have made students work harder.
Peer Assessment of Group Work and Projects
Studies in which marks
In engineering design, McKeown and Clarke (1995) integrated self-assessment and peer assessment in industrial product development team projects. Assessment criteria were agreed on by the students and applied weekly. Total marks awarded to the project were then divided among individuals according to cumulated peer assessments. Higgitt (1996) used peer assessment with teams of students who were constructing interpretive field trials. Strachan and Wilcox (1996) used peer and self-assessment of group work to cope with increased enrollment in a thirdyear microclimatology course. Students found this fair, valuable, enjoyable, and helpful in developing transferable skills in research, collaboration, and communication. In summary, the outcome data on this type of peer assessment are limited to student perceptions. (Litwack, 1974; Reich, 1975) , and in other professions. It has also been used in short practical laboratory sessions (e.g., Stefani, 1992) . Application has been reported as well in more exotic areas, such as applied brass jury performances (Bergee, 1993 ) and a range of other musical performance arts (Hunter & Russ, 1995) .
Peer Assessment of Professional Skills
Medicine
In peer assessment of professional skills, acceptability to subjects is a major issue, as Jordan and Nasis (1992) found with nurses. Lennon (1995) considered tutor, peer, and self-assessments of the performance of second-year physiotherapy students in practical simulations. Students rated the learning experience highly overall. Also in physiotherapy, Orr (1995) used peer assessment in role play simulation triads. Participants reported liking the exercise but feeling some anxiety about it. Ramsey and colleagues (1996) studied peer assessment of the professional performance of 187 medical interns. The process was acceptable to the subjects, and reliability was adequate despite the use of self-chosen raters.
Teaching
Franklin (1981) compared self, peer, and expert observational assessment of teaching sessions among preservice secondary science teachers. There were no differences between the groups in skill acquisition. A brief study by Turner (1981) yielded similar results. Yates (1982) used reciprocal paired peer feedback with 14 special education student teachers, followed by self-monitoring. The focus was the acquisition and maintenance of the skill of giving specific praise to learning disabled pupils. Peer feedback was effective in increasing student teachers' use of motivational praise but not content-based praise. With self-monitoring, rates of both kinds of praise were maintained.
Lasater (1994) paired 12 student teachers to give feedback to each other during 12 lessons in a 5-week practicum placement, but no training was given. Student Topping self-selection of partner proved no more likely to result in compatibility than random allocation. The participants reported the personal benefits to be improved self-confidence, praise and friendly support, confidentiality, mutual respect, and reduced stress. The benefits to their teaching included creative brainstorming and fine-tuning of lessons, resulting in improved organization, preparation, and delivery of lessons. Potential drawbacks included lack of trust and unbalanced, nonobjective, or dishonest feedback.
Counseling and Assertion Training Peters (1978) studied the effects of video models, role play rehearsal, peer feedback, and remediation role play practice in the acquisition of counseling skills. All methods of training were equally effective in terms of written test and role play performance. In a highly controlled randomized study, Tillmann (1981) investigated peer feedback in assertiveness training with 204 female students. Significant treatment effects occurred on both behavioral and self-report measures. Greater amounts of peer feedback resulted in better assertive skills. During practice of helping skills in a class for 33 nonprofessionals, Teekell (1989) compared nonstructured peer feedback, peer feedback structured by a skills checklist, and structured feedback from the instructor. The last form of feedback had a highly beneficial effect for students at low skill levels but an equally detrimental effect on students at higher skill levels. Both peer conditions had minimal effects on all skill levels. Business, Administration, and Commercial Peer feedback in 114 insurance students was studied by Nilan (1983) . The most important factors in terms of impact were source credibility, friendship influence, value of the feedback, and feedback style. Subjects preferred behaviorally defined performance dimensions with developmental suggestions to a vague rating scale. Calado (1994) studied business administration students to determine whether attitudes toward a peer feedback system were affected by satisfaction with the supervisor, attitude toward authority, fear of negative evaluation, self-esteem, and interpersonal trust. Some of these variables were statistically significant for some comparisons, but none were consistently so.
Summary
Peer assessment of professional skills shows adequate reliability (including in high-stakes areas such as medicine). However, outcome data are limited, often representing only participant perceptions. Nevertheless, peer assessment generally shows overall outcomes at least equivalent to teacher assessment. Observational schedules have some value in peer assessment of professional skills, while follow-up through self-monitoring merits further exploration.
Computer-Assisted Peer Assessment
Wider availability of word processing and electronic mail has created opportunities for formative peer assessment in electronic drafts prior to final submission, as well as distributed collaborative writing. For example, Downing and Brown (1997) described the collaborative creation of hypertexts by psychology 264 students, which were published in draft on the World Wide Web and peer reviewed via e-mail. Wider access to increasingly sophisticated speech-text software seems likely to affect peer assessment, especially of writing. In parallel, multiple-choice tests are increasingly administered and scored by computer, allowing detailed individualized feedback.
Rushton, Ramsey, and Rada (1993) and Rada, Acquah, Baker, and Ramsey (1993) reported on peer assessment in a collaborative hypermedia environment. The MUCH (Many Using and Creating Hypermedia) system had been used in nursing and computer science education. Good correspondence with staff assessment was evident, but the majority of computer science students were skeptical and preferred teacherbased assessment. Brock (1993) compared feedback from computerized text analysis programs and from peer assessment and tutoring for 48 ESL student writers in Hong Kong. Both groups showed significant growth in writing performance. However, peer interaction was rated higher for helpfulness in improving content, and peer-supported students included significantly more words in postintervention essays.
Taylor (1995) had small groups of math students use computer tools for mathematical problem solving and then present their work to the class. Presentations were peer assessed in terms of clarity, originality, and presentational effectiveness. One paper (University of Portsmouth, 1995) described the creation of software to support peer assessment. It served organizational and record-keeping functions, randomly allocating students to peer assessors, allowing input by peer and staff assessors of marks given, integrating peer-and staff-assessed marks, calculating weighted final marks, and generating feedback for students. In short, various forms of computer-assisted peer assessment are now described in the literature, but few outcome data are yet available.
Quality Implementation of Peer Assessment
Organizational arrangements vary according to the type of peer assessment to be deployed, particularly the type of product. Good quality of organization is important for implementation integrity, in order to produce consistent and productive outcomes (Webb, 1995) . Important general organizational factors in successful implementation emerging from the literature are summarized next, with exemplifying references.
Clarifying Expectations, Objectives, and Acceptability Student expectations and objectives might be very different from staff objectives, and publicly explicit expectations and objectives might be different from those privately implicit. Expectations, objectives, and acceptability need to be clarified for all stakeholders and a collaborative and trusting ethos fostered. Although peer assessment can be highly acceptable to some students, there may be cultural differences, and acceptability might depend on confidentiality and the obviousness of formative intentions. To maximize acceptability, one should progress in steps that are absorbable and achievable by students, building confidence from experience and providing feedback at each stage (Calado, 1994; Cavanagh & Styles, 1983; Hafernik, 1983; Jacobs & Zhang, 1989; Williams, 1995; Zhang, 1995) . 265
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Matching Participants and Arranging Contact How peer assessors and assessees should best be matched, and in what social constellation peer assessment should optimally occur, is discussed surprisingly little in the literature. Students might be matched with peer assessors whom they found credible or with whom they were already friends, or simply by random allocation. Most reports are of peer assessment in pairs, occasionally in small groups, and often reciprocal. Contact and discussion between assessor and assessee is typical but not essential (Boud & Lublin, 1983; Hafernik, 1983; Nilan, 1983 ).
Developing and Clarifying Assessment Criteria Clarification and exemplification of the assessment criteria to be applied is seen as essential and student involvement in their development, elaboration, or simplification highly desirable. Inventories, checklists, response grids, and assessment criteria are often used, sometimes supported by more elaborate guides, model answers, and marking schedules. Within these elements, students prefer specific performance criteria to vague ratings ( 
Providing Quality Training
Training for participants in actual application of the criteria is needed. Training might cover objectives, general organization, developing and using criteria and any associated materials, sustaining an effective group process, giving and receiving positive and negative feedback in different forms, action in response to feedback, and arrangements for evaluation. Video modeling has been found useful, and discussion opportunities are highly valued. However, direct experimental comparisons of trained and untrained groups are still awaited (Boud, 1995; Falchikov, 1993 Falchikov, , 1995a 
Specifying Activities
Required or expected interactive behaviors should be clearly specified, explained, and preferably demonstrated with specimen products. These could include seeking specific error types, alternating specific tasks, identifying widely applicable metacognitive questions, and using developmental suggestions or prompts. Time limits might be set and different forms of feedback required (such as verbal and written). It should be clear whether the formative feedback is expected to affect assessees' next effort or whether they should rework their current effort. Articulating linkages to other ongoing teaching is important (Hafernik, 1983; Nilan, 1983; Witbeck, 1976) .
Monitoring the Process and Coaching
The peer assessment activity should be monitored by staff while in process, especially when the participants are inexperienced. Further coaching or troubleshooting is likely to be necessary for at least some participants. Problems needing early detection include assessee errors or misconceptions unnoticed by the assessor, absent or faulty remediation, and the possibility of cheating and plagiarism.
Audio recording of students' discourse during peer assessment sessions has been used for monitoring. Process monitoring is, of course, very difficult when the participants do not actually meet to discuss (Boud & Lublin, 1983; Haferik, 1983; Jacobs, 1989; Jacobs & Zhang, 1989; Zhu, 1994 Zhu, , 1995 .
Moderating Reliability and Validity
Running checks on the reliability and validity of the peer assessments by staff need to be arranged, even if only on a sample, whether random or targeted. More than one peer assessment of a single output can lead to consideration of interassessor reliability. Alternatively, self-assessments can be contrasted with peer assessments (Boud & Lublin, 1983; Falchikov, 1993 Falchikov, , 1995a ). 
Evaluating and Providing Feedback
Overall Summary and Conclusions
Overall Summary
The literature on peer assessment between students in higher education is at an early stage of development, very variable in type and quality, and scattered and fragmentary in nature. Many reports are case studies from subject specialists. Studies of higher methodological quality are so varied in the type and organization of peer assessment investigated that a best evidence synthesis is still in the future. However, the current review does identify pertinent commonalities and differences to encourage fuller and more consistent reporting in the future and help promote more orderly, focused, coherent, and cost-effective onward research.
Peer assessment has occurred in a wide range of subject areas in relation to a wide range of outputs or products, including tests, writing, oral presentations, and skilled professional behaviors. Studies suggest that even simple quantitative feedback can have positive formative effects in terms of improved scores/grades and the subjective perceptions of participants. Studies have used both simple numerical and detailed open-ended peer assessment feedback; these are not mutually exclusive. Quantitative feedback seems more likely to be unidirectional, distant, and anonymous. Detailed feedback seems more likely to involve personal contact and to be reciprocal or mutual, personalized, and sometimes public.
Peer assessment seems equally likely to contribute to or not contribute to the assessee's final official grade. Most has been between students in the same year of study, and the relative ability of assessor or assessee has received little attention. Pair matching seems most frequent, but other constellations such as reciprocal group peer assessment are also reported. Peer assessment usually takes place in class during classtime (facilitating monitoring by staff) but can also occur at Topping least partially out of class, including in practical placements or internships outside the higher education institution. Studies often have failed to report whether involvement in peer assessment is compulsory or voluntary, although this might be expected to have an impact on acceptability and reliability. Awarding course credit or other incentives for participation was unusual.
Peer assessment seems adequately reliable and valid in a wide variety of applications, although virtually all of the current literature considers reliability of marks or grades rather than more detailed, formative assessment. Levels of acceptability to students are varied and do not seem to be a function of actual reliability. Students find peer assessment through tests, marks, or grades demanding but anxiety reducing. Learning gains in terms of test performance, skill performance, or subjective measures are frequently reported.
Peer assessment and feedback of a more detailed, open-ended nature have been associated with improved confidence and better presentation and appraisal skills. The relatively high number and quality of studies of peer assessment of writing suggest outcomes at least as good as teacher assessment, and sometimes better. Peer assessment of group and project work has been positive in the few studies to date, but evaluation has been largely in terms of student perceptions. Similarly, peer assessment of professional skills shows adequate reliability but limited outcome data, often in participant perceptions. However, these again show outcomes at least equivalent to teacher assessment. Various forms of computer-assisted peer assessment are emerging, although few outcome data are yet available.
Implications for Future Research
The next decade should bring a major expansion in the peer assessment literature. A more critical review, a best-evidence synthesis, and a meta-analysis should then become possible. Since peer assessment practices are so varied, future reports should include information on all 17 parameters in the typology and all 8 quality implementation factors, giving the basis for subsequent meta-analytic blocking. Also included should be information on participant characteristics and research design. Participant characteristics. Considering both assessors and assessees, relevant variables might include familiarity and experience in peer assessment, geographical and/or cultural origin, chronological age, year of study, ability, and gender.
Research design. Relevant variables might include measurement of gains for assessors or assessees or both, the nature of measures and instrumentation ("hard" or "soft," single or multiple), degree of variance of peer assessments around the mean, the reliability and validity of the instrumentation (especially in relation to open-ended formative peer assessment), the incorporation of control groups that are demonstrably equivalent at pretest and/or the use of alternative treatment groups to control time on task, the extent to which maintenance of gains is planned for within the project via the use of self-monitoring or other means, and the degree to which longer term follow-up is pursued to check for washout of short-term gains or sleeper effects.
As the section on computer-aided peer assessment foreshadows, in the future nontraditional forms of assessment are likely to proliferate and expand, creating 268 new opportunities for peer assessment. For instance, portfolio assessment might become more widespread. Formative peer assessment of developing portfolios could form an extension of peer assessment of writing. Portfolios might be multimedia, incorporating photographs, other graphics, and videotaped and audiotaped material. A trend toward the electronic portfolio can be anticipated, with material in hypertext and hypermedia. It might prove easier to embed peer assessment in these new developments than to insert it into more traditional types of assessment where expectations can be concretized. There are signs (O'Donnell, 1998) that this is already happening in schools.
Implications for Future Practice
Practitioners wishing to establish peer assessment should consider the strengths and weaknesses of their personal and local context carefully. Consulting the typology can then inform consideration of the type of peer assessment that, in principle, best fits this context. For a first foray into peer assessment, practitioners might prefer methods already supported by a literature of reasonable quantity and quality (peer assessment through grades and peer assessment of writing). In any event, an action plan that addresses all of the factors in successful implementation described earlier should be formulated.
Conclusion
Peer assessment in higher education holds much promise and is becoming a mainstream idea (Brown & Dove, 1991). Organized, delivered, and monitored with care, it can yield gains in the cognitive, social, affective, transferable skill, and systemic domains that are at least as good as those from staff assessment. However, much further development and evaluation is needed, with improved methodological quality and fuller and more detailed reporting of studies. For practitioners, it is important that durable, cost-effective methods are identified with low innovation thresholds and the potential to be implemented on a large scale after piloting.
